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(54) [%8<Z>«ft] a§WJESJfc«R 



(57) [B«] 

mn&±&m#tii$tizt. ssiiKeiiagi&RA 

l=, &aiDMA3(i2ej&RAM5(*i©/<';>7Ti::7 , $ ^ 

? m$T-* ©»tb u * »T-r * <fc eai O M A 3 tc J: 
eaiDMA3iie-aii»66<KiiiL^fToTLN*« 

&. JUR. Ca>SSI38&6l::<fc?>KttiL.£:ej£DMA3 




(2) 



^ga^e-a 0 8 9 6 4 



«ft£Wfr*ft±'r*£« 0*ErtfiM^ya>*8&E&fi* 

we&rm * g -? T&ummzm&ffi&z*iz>m 
r t ^ftdt^c * r 

[000 1] 

Co o o 2] 

*£E«B£i*£>fctf>i::ii. *WEta>>%y4<j&H~Cfc 
y. cofeibicw^yeucflmrft^:. isxhSlc 

*<a<. wmkmmzm&£9t±+&zk*<**ittevs> 
[0003] zo>&5tefflmizmfr. a^axtaLum 

<k, x<x*3ge^(Dcfc5fc*§Q<&8 2(Dj*^y 

sit. si(7>^^u(c % »ea»a>3t±y»«^&-E 
^TW(D»^ ut±y« i=irr«ft«XB7-*e 
Effiu g£2t&^yic. ca>A±yan5i»«>»#r=H 

o**ytfi«aMr**(::#aL-c. coszsto-t:?* 
^^IcRMBeDltiyaicHraaSSas-r--' 9 £s 
«ILTEffi£t*. jfiLiyfllfiKKDSS***^— **S2 
O«yi=K1B*l*4«fc5lcLfc40>tfc4 (ftffiWS 
1 -2 23 9 BW«) o C©*5«:*a«c**ilfc S 



u * ±m&&&o>iL± y «izii-r * #aa 

c(Dauiyffl(z>a#©^^-r4o ckd® 
r=S2(D^^ya)T^irx^ff3b#i, st-ty»ia»<D« 

»i <D^^ya>saaiLaKi:SS2D!)^^«j(DKaiLSsa 

* < ^ * sseoasaa* * n^ggfe-r 4 c t *<-e * 4 . 

[0004] 

l&W*<i38kL±5 k*&Umi kZZV. ±&Ltz9L 

iL±k)mzm^&9a^a>m^tmmtmmz^ m 
onu l &mz «fc -3 ti± y ® m»a>»#i = 

4o CCDtrA. fi20M%y&-feU9 
^iOllc/N'-^r^^UtLTF 1 FO (First In F 
irst Out) J"E>J£4M8$1*. g2©^^'J0)til*fi§ 

* * y £ s 2 (D^ * y ib a>©^<Dm -r 5 >y * 
Br*. «M*<«z»£&y* ft5Ra*ttffi*sfc«>a>Ei» 

[OOO 5] d<D«MI4. C<B<fc5fc#S<DT<cfc**i 
[0 0 O 6] 

CIiil£fgfc1-&fctf>a>^8;] co>4»lic£«jS*]Bjg 
C£lRff&Ri::H2b«ffca&JB7— ^ SEtBLfeJUM 

^ ^ r Effi^* *r 4*^^ * y t . 
^#^±ic5feir^. WEna^^yA>bWffiftHaj^7 r 
zm&&&* * y a>ftnx*en«ttcco£fi t . n 

A<«±-T 4 k . flflan® ^ * y ^ t> 
^^f^-^ W^r Effifa«0)fflrEffl»O««(= 

*<ft±-r*t. fTEft^^^yoftHat^EffitssfrE 

fl£«u «iECBa*«<cj:ymffiai»7t^ yo) 
/ < v 1 r Effi««(=Qi*isa * m. h mw&&&M * 

[0 0 0 7] 
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ft*MMMftl*« ffeHaEJ^^— ^ < *#«^-(D^ 

■rso z.*itmmz* bb*bi*. /<^^r«*ic«t= 

[0 0 0 8] 
[XBM 

§ i. mm 

<±{W*«>ErF. BB£#BgLT. ca>3lW0>-5Sife 

gfew^sa * m ^t-**mm<z>mm.z*-r ? □ * * ■ 
*bb<d#b*<#b**v*£. wattfi-cfc-S) 

^iSm-t>fitKON, S^lflKBirttS-fft 
=>— KKCtf->/tt 1 e-th^-r^o 2ii^cs 
»0>-r-f X^T*y. X?*jWBI*S> 

* (t***b»t— so **u:=b 

Lq (q = 1~n) aWBKt* #fCfe &%*L7t4)\, 

a^f-^m* tlfc^U P- K»P R q (q = 1 ~ 
n) tftoTM, CtLb#fe^T-T^F L q 

I*. **Bi* (#*) •O>ttft0jKK7T4**&&o 

ti*4o 

[0 0 0 9] Bll3fel>r. 3itesiDMA-c&y % x 

<x? 2 *£B*as-ri»a>-f >*?x 

-X£fc4 B »-RAM5lt ft*Xflt0>79?9VO> 
JWBBx— *jME«*;K47* ^aSfl£E«Btt<fc. 

[0 0 10]*:, 6li#aB»Tfey. pcm#2B3? 
**&&4. #»3l&6ii. f-^/Ui 6$^Ltfttt 

**l4*1t«l::*-3l*T* AM5IZD— K£*lfc 



«»***Ji^l=IJdfcLfcB*«#*»BL»4*9 

cfc 4 2fe»* RAMS^b OKfrth L <h *<HBfrf=fr X. 4«fc 5 
IC D M A 1 18 £ ,fc 4 R A M-^O l^ft 7 5 -fe X £ ojft 

KLfcBBl*. *BHiBJj=«fcy«BS#tTi*4 (1#JB 

?4-2 1 0944) o 8I*1K>> KvXfATfey, 
HBB 6 * * Bl 2i * *i 4 £ 7 Q 

l=B«U Xtf-fc LT«»tT*. 
[0 0 1 1 ] 3fc|C % 9I*CPU-Cfcy. tt— */<X 1 6 
SILT, BIBBS 1 Z>/**J\,X4 
UI§iRl3i:j:i«ttttlft£nij&^ ROMlO^ct 
tfRAM 1 1 f=GB$*Lfc7*— * £tt*f&A,-e/**;U« 
*W1 4j5*tf»BB»6*#»©t«|*fir3. ro 

5A*£EttLTl*4o &tz. RAMI 111 CPU9 

*<±e«!» ? □ < *fr ? miz&mr 4 

£E1ELTl*4o 

[0012] 1 2tt*-f^-e*y % WSE^rafaPBSJc^f 

-^/^1 6^LTCPU9|:^P'^(|f^t 

4o 1 3ii/<^;ux-r ^tttttoB-cfcy. b^l^l^ 

F^fttbU. f tlb^O N/O F F*g*f-^/U 1 

^t^tfef t T c ^SRfiSt BBa— KX-f 
y^lt, T f -rx^2^ba6J^RAM5(za— K (^21) 

33 cfc KBiBJ&x— * S3S^RAM50>ifC (DE«« 
*l=a-KT**flDn-KttBfe»*-r*. /<*iu«* 
B»14li. LED (Light Emitting Diode) t L < li 
LCD (Liquid Crystal Display) Va^&fty, KS* 

-f»^i- x-efcy. BjfLSti^mi d ib^«c»« 

f-^ / NX 1 6 ^ ^ L r C P U 9 ctt^t 
[0013] <a^RAM5>CZT, ^RAM5(D 

RAM5C(1 &^X^-h7KL,ZASAp (p=1 
-m) ^btttim (m<n) fi(D#fe|Z^PE LfrT ^ 
'f^afl^l/— 7BWIVAWG p (p=1- m ) 
S^tlTlN^o S-T^ ^^B»^— ?E»WAWG 
plCli. 02i:^Lf:f<X^2O?iJD-K»PR q 
l=E»**ufc»B«fc»KLfca»©T* -v^afi^x- 



(4) 
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-^Ettifi«AWGprzii. amommmok® cm* 

mmm totzte-o 

TL^c w(DBlC^rJ:5(C. 7$ v0m&9 

0>7* 7^8^f-^E««SAW2-1 -AW2- k 
C;K*7*?*fc»^U-:?E««« 
AWGpli, fc*^-* **t£Bg-r 

RAM5I1 4«(D*^iaS^ffl/<^^T-efc-5>/<^7 
7PB1-PB4$tLTL^o :0)/^;77PB1- 
PB4tZl*. S2fC^Lfcx-<** 20>?UD— K»P 

Rqia*<D*#*«&x— c, c. -m&v 

l*£o MIC KH^RAMSlCli. f0)Sfl>f^OTH 

[0014] <RAM1 1 >^(C. RAMI 1 0>*^i) 
•7^^^ia4lc^f • *"*\ 14 (a) lev"? £51=. 

Sfftf«^TCDq (q = 1 ~n) l±. SfttfTC 
Wir. fft77-f^FL, Kfl^T-OMMfcNM. g 
«»af-^BUN, tffff-^PT, I>^Q-^ 
f-^EGD, fc^tfS!!*^— * E FCT*^«j£**l 
t^&, #ft?7-OUS F L|£. ##felCOlAr 1 OS 
£**lTl^o ^tT. kfia>8«|C**|£LT. C0># 
ft77-f^« F L(Ztt»^-wO 1 ~w0 k*<ttJD$*L& 

fu*s Ax-efcy. # atj^ 7 r-r;u« lis AX. w0 

1, SAX. w02, -SAX. wOk£fc£>o * L 

tiho ftfc. «*»Wftktt#ft»lc**t-F*ttt36**i 

->pTtt, *»©e!y^taa«*citi:r 

tztbO)T—< ZU&ho fit, I>^P-^EG 
EFCTIt fS@S6(Dl7 

x** e FictetxT#4.-rs»»0*fi*ai:srsit« 

[0 0 1 5] £fc. RAMI Hi. H4 (b) Cl^-f £ 
5(C. f-CX^ 2^b&f&R AM5ICQ — K**Lfc7* 

r»y. Z<D«*|Ctt % m|(Dffi»(DffiltTC^ 
P-h^tftl^TCXp (p = 1 ~m) fcLTEHS 
ft£o J5(C % @4 (c) l=5£cTJ:5l=. RAMI 1IC 

I*. at^RAM5ft(D47^ v***?'!*— :flBlMM 

AWG p ICfc(t&&«i£<7>7* ?9MHr-r *E««« 



H7 KUXAS Ap-ktfESJ^o 
[0 0 16] <Sfil5l»6(Daa>CCT. HKCfclt 

sssisiK6a)»«B&«jasia5(r^ro c^iaicfcix 

tKOFF, fc«*:tfCP U9IZ«fcy RAMI 1*^8*^ 
*&^4x^o CI<D*£\ UvX*6 2al±. *-3-K 
«»^>/<FirX«UTdl^-r^^SS*LTl^^ 0 C 

offl«»^>/<F(±. s§#<Dtr^ c#K) ^ttsrr* 
to-efcy. saw i n t sah/jimf r tomtit* 

*ltWo l/vX$i6 2ai:il ^S^S*** 

jucfci^-c-ta Lfc&te r a m 5 * ^st^tur 

««£x-*(D7* y*»fi^-**<E«£*t.Tlx&Ett 
fi«07^*^X^-h7 KUXAS*3«fcl/7*^X 
>K7Kl/XAEfr /^^77PB1-PB40)^, 

^-^kbe* * *tr t\*/ < v z> t ««<d;u 

-?X^-h7 KUXLSfc«):i;^i> K7 Kl/X 

7KUXAS, 7$-^l^K7Kl/XAE, 
;i/-^^-h7Kl/7LS, ^-^i>K7KUXL 

s^bM7Kbz*«5>$tfcy, 7^7^«§f • 
aa^A f & mm* xm y & l** Lf= 

WtW-mtTZvO**— h7 KUXAS t^JDJtU 
<&iD|Mi<Dg»SP £Stfl£ RAM5^b7^'^ SEft^— 
£ ZmfrthT tztbtotttft L7Kl/Xf-^ADi:Lt^ 
-fAXP^ £*fLT»fl£RAM5lC*tLT 

m** iEto*«<D>J>a«£ffifiilffi^-* 

Fraci ura6iaiaik*6 4tc»Ltu^i"r^c 7 
KL/X*0>^6 3lt 7^^^«ja»o>*#a6^7 ; — 
^oKBLGHcii. ±3ia>SjS»^>/<Fa)^JHBi:;u 
-?X$-K7Kl/XLSi:SioIU ^^JHflKDS 
StffStttU 17 KUXf-^ADt LTfcfert-f *£I^B# 

»z % sicmflKD/hawsaiaffi^— * f r a c t txm 

ttho 6 4(iffi(a|51»-cfctj^ BtihLT Kb^f-: ^ 
A DlCcfc IJXJBR AMS^^Ht^ajStitcaS^'r— ^ 
7 KUX*«)» 6 3^&Ul***i*»|B«x— * 

-^©IWftrft^^^UfflfBSaraffl^--^ Fraci: 

[0 0 18]-*. UvX^6 2b(i, +-t>fitK 
ON. +-t7«fKOFF, 3— KKC. ^feS 
*TC, CPU9|:j:tjRAM1 1 i>^K^tb 
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51*. ^-t>llfKON, ^r-tPfitKOFFCC 
SIT, I^D-^EGDjSm^-KK 

^ENvzthX-fh. 6 6ii**»-r?fcy. »fg]i)B6 

4(Dtti2)«#l^ X>^Q — ^fS?x*U— 1 * 6 5^bO 

[0 0 19] L/v>X* 6 2 cli. CP U 9 Cl«fco 

TRAM1 1^bR^ttJS*l«>I7i^^f-^EFC 
Tf, x:7x^$ 67iZ&ji+& 0 I7i^$67ll 
x^x^*^— * EFCTt::a£r5#. 3fe»:S66(Dai* 

^icu/<-^«a>a^s##LTttjA-r^o eel** 

^) Kwn-efcu. *jHHi»6 8(Dai*«^*r^a 
u -9-^>K*>x^A8izai*-r^ e 

[0020] § 2. frEft 

onrswrr*. dtL&ot-Klkii* rami iobtS 
cDffiftxurrciftS^^stcD-efc^o 

MIDI fftft^MT C x : 3t*«« (*— 3 — K 

a**r± ltm i d i &mm2*itzm&. M I D I * 

0t§f~^ i . j(Z«|:y, ai&RAM5l:m7^ 

tff-nc-es*Mi*<RAMi i©p-KSi 

fe»*-T— * TCXiCtf KS*l4»#. 
l^f-^a)^RAM5i:n- KS*L*«ia>56»T Ku 

XI±X$ — h7 KUXAS A i fctt*. 

{£S^r-* K T X : JlSB»«#feS#K T C*<5F"*-#fe 

ttTC tZ*tZ? hT * V V RAMS 

o-KtftWBUF : at»P-KX-f7ffl)»W:J: 

orffiS$*irz#fe#^TC, (-T-f X^ 2*N*26fl£R A 
M 5 (ZP — Kf^***M*x— * 0>#fe£*S^-f £) 

7^'^X^-h7Kl/XAS : 2£ft£R AM5lCfcl\ 



?^X> KT KUXAE : 3fcJ|£ R A M 5 lC£>L>T r 

A*7 7 7f-$ ALP: A'^77P B 1 — P B 4(7)5 

Jl/-3fX$- h7 KL/XLS : ±R/<y 7 T ir~ Z A L 
PCO^A-z^rO). X^-h7Kl/X^to 
;i/-?I>K7 KL/XLE : -t|E/^ y~P7 ■? — £ ALP 
©^•^70), l>K7KL/Xjfvto 
[002 1] §3. ftft 

6-H9ir^-r37n-^^-hiCcfcy»B^-r^ 0 cos 

^*g0>*« CPU9li 

si 6 ic:?Q-£^-ry -r ^>os^t* H«rr 

tDW<b*<firt>*ti>o fit, X^r-v :7 s 2lc3Sl\T\ C 
PU9li. KSfslttl £j£SU it:4^-t>>f<> 

— *W h*&«£3*frU ^—sfWOK 

(D»^T$«»-r^ e X^r^^S 3lZ^txt. CPU9 
li. /**JUX-f ^/^«lUI5Ittl 3£j£2U t>r*L^o 

^HfT-f^o Xt'^^S 3|CfcL>T^"r*L(D/^7UX>r 

4tzmt; 0 fir, x^^^S4icfe^T. ascz>ft^ 
yicM i d i zmmTthmsitM i d i ommzmir 

[0 0 2 2] <Sfe»«X-f^^ft^«FO>«&S>^r. 

t-Mioty^ti). ^r. xf7?s 1 orrfct> 

MIDI fftf t^l/MTC x K*4l^ 0 
SSh^tftS^TC^ RAMI 1CDD— K^#feS 
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felZOUTiBT * V R A M 5 IZ 

LT. *TVZfS 1 2|C3Sl>T. CPU9I*. D — K3J 

t c x p a* 5 *><&i*r**M::Xtt#fe#^ k t 
cSfflyst. *<&a~K»Sfe»*|TCXpaH5i#g 
lcffly^Tfc*£S#^--* i lz±v HTSo 
S«*fe#^ ktcJp- K3*#fiS# t c x 2 (z» y 

[0 0 2 3] X^rt/^S 1 3I=&*K CPU 9 

t±. a«#fe*^KTcir^y rami i£tt*u m 

S*«#fe*#K T CIZMA Lfc#fe^-* T C D q (D 
&J&?7^U»»NM£BSWiiU a«^RAM5|Zfe(f 
li7^^a[M;ir-^Effl«AWGp <B3) tL 

x. *a>tt»#a>E«§*tii«-r£ 0 *Tvzf 
S 1 4{:fcut. CPU9I4. ^-v3^va>«i 
31(ZcfeoT. T KUX^atft-r^CtlCcfcUaS^RAM 

5 m?Li*. m^T-* i A< r 2 j -efc-s* 

liT^^^a6^^U-^fH«««AWG2Tfcy. C(7> 
E««aAWG2©7^ - KT KUXliX^- K7 KU 

^^UrtO«=r-^l*»tll$i*nw. 7KUMMWBMH:: 
^fcoTT Kl/Zfl>^SIt^t(DTfey, *JHtijJBA(r 

cfcy»3£<**tTl^ (*$JB¥4-1 89 3 24) . Z<B 

[OO 2 4] «^ X^^S 1 5|C*JL\T\ CPU9 
KTCCmtStfeCOLxT. ±X0) («-»3<7» O 

7* da2(c^-r^'jn~K»PRq) 

£K*ttiLT. 7t^S 1 3|Zfcl^T«ISL*=26fl2R 
AM5fl)7^ ^MB^A*— ^EttflttAWG pICD — 

D M A 3 l$L % Stfr\hLtz7 4 <LX 

ay hfflfcPtt7£ttLT2£B£RAM5lca--K-f&o * 
ir, CPU9I1 xf^^si 6 (ia-r— * 
KTXCfff-^ i £-tr*y htli. ISL£0>«fc5lc. ffi 
55 * *U*:#fea>7 * v ? 26^7=— * tf*tz$LU RAMS 

[0 0 2 5] xf'^Sl i lcfctt£fi]»r«S£*>< 

tyesj f*^*>. ms*tifc#feizoixr 

0)7* ^Sfl^— *#2£H£RAM 5ICRICQ- K**L 

[0026] ccx?. Hi oic^y .; 3 ^y 3 

>*&g(COlNTl&BJ}-t£ e *"*\ 12 1 0 (a) U^-Tcfc 

o\z. ^^St^^;u-^E«^AWG 1 . AW 

G2. A WG 3 . -X><. &ft£R AM 5<DX£ — K7 KU 



XASA1. A S A 2 , A S A 3 . -7?^* 

Sf L< 7* -y^aSffc-x— $ AWG2* ^ ^^-h7K 
^ASA2 *etetl)E««*AGW2i:n- Kf 
5ffi£**t*=<fc-f & e 7$^Sif-^AW 

G2' <Dt— AWG 2 (D§»£y fc*<7> 
ifil$AWG3, AWG4. AWG5-fv7^t^ 

3888(31*7*^26^— * AWG 2' (DfEtt««AW 
G2(z»tf>^*t^l^lifl6<Dffit^-««ira-K**i. 
B^LfcUT KL/XS»Httlc«fcy % C<&7* -;/$2£J& 
f^AWG2' lc§^*-£E*«i*a>x*-h7Kux 

£ IT, 7*? 9**?*— ^Ett««AWG 1 ICittt 
t^X^-h7KUXASA2' *<ft--5-S*U «7*-;> 
^SHte'SOb— :?ES««AWG 3. AWG 4 , AWG 
5, "(D-T— &*L*\ #^X^-h7K 
UXASA3, A S A 4 , A S A 5 , -*<iltf> *;*XT % 
X^-h7KUXASA3' . A S A 4 ' . A S A 5 ' 

-KMnssii*. *<d*S*. Ji^ir-h. Hi o (b) tz 

[0 0 2 7] <at«^D~ KX-<^^SI^^(D«1S>^ 
WfeO)*^^^— ^» Sf-fX^2^b RAM5C 

K-T ^«^ir-Di>r. IS8a)^D— hir^y 

K-r^ctas^ (7^'^a^^-?iESii«AWG 

CPU9I1 a**(CcfcoTfi3e**L^fe#^T 
CSD-KtftftBUFi:t')/hL, P-KttS#^ 

sitf-^ j icR5rr* e xf^s 2 1 \zjs 

fgSLfcn-K»#fe»^TCX j lcR{c#«-r^ 

(j) ir^r-&r^^^a£^^-7fEtt 

S8AWG j [CP— KSftTlN&lft^-Cfey. 
^it-5>4qi»ffeS*< Tnoj a>*^(i. xf7^S22i: 

it^ % KtftHB U FtfD- KSttftMT C X 

p0>5*>. T cx j l^na>1i«(r^-r^^53&N^43|Br 
-f&o co)?ijBtS*A< tyesj x^f^^s 

^^#€,0)7^ y^»»f-: 5»*<ffiSLtra- K&SS 
^(z»0C-r^>7^^^^^;u-^E««^AWG j i: 
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[0 0 2 8] XTVZrS2 2lZ&rtZWm&3k& 

TNOJ 0>*fk-£lt. Xtv7S 2 4lZi£*K CPU 9 
li. KSifelf T C X j CP - Ktfett B U F 
^§*»y^t-Si:^i:, Q-K*fe»^BUFIc 

tfc oTRAM 1 l£fc*U a»P-Kiftt^BUF 
<7>#feir»(& Lfc#fe^r— * T C D q 0)4>A^aS»^T 

icfcl^T. CPU9li, fJ&Ltctf'*—: U^i/g> 
X^-y3fS2 4lCfc^T*SLtcE««« 
0>5£SB7 KUX£. X^-h7Kl/XASAjl:fttt 
So *C Xt-^S 2 6(Cfcl>T. CPU9ttCaiD 
MA3IC»LT. f-fX^2^bn-KtftttBUF 

ic»it-rs#feo!>r^-y^a^-^^tt^diuT. x 

^•>^S 2 4ICfcl>T±IH»«Lfc2efi^RAM5a>E« 

( q — F<MES#*<^-r7* ^/^a6^^i/-^E« 

BtfrtbLtzr* vO : &Y& : T—* 

*-TAxp^ h»lW»7*^trai^RAM5ica 
[0029] w<> h»«>&i::. at^#*< 

ot>r. B9(D:7n-^-Mc«fcyttiirr& 0 

ai***LSe S9a>:7a— kdxt*^s 3 o(= 

33^T. CPU9lt, ±E*-3-KKC^-3-K 
f-^KCD|:t7hn. XT-^^S3 1(Zii 
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